CRITICAL ITEMS LIST

PROJECT: $RNS SYSTEM: WECHAM|CAL ARM SUBSYSTEM
ASS'Y n"‘im‘mm ASS'Y P/N: BV I’!Il!h‘m! SHEET:

_—

|

I

PREPARED 8Y: MFUG

SUPERCEDING DAIE: 11 SEP 88

: eV oraulnG f i '
REF. . ailne aér. AND ON 1”7 RATIONAL ACCEPTAMCE
DESIGRAT 10N CAUSE END 1TEM CRITICALITY £ FOR Acceer
3750 0 €/E SNARE MODE : MAY FAIL 1O OESIGN FEATUSE
| camies CABLES FAIL cAPTURE. [ LT S
P/N 10 RETURN 10 | CRAPPLE WAY :
5114001612 1 SEATING. SNAG DUR [NG MATERIALS SELECTION AWD USAGE COMFORNS 10 SPAR-SG.368 WHICH IS
PAYLOAD EQUIVALENT 10 THE HASA WATERIALS USAGE REQUIREMENTS .,
CAUSE(S): RELEASE.
¢1) RETURN THE STAUCTURAL AWALYSIS COMDUCTED ON THE EMG EFFECTOR. PER
SPRIRG WORST CASE SPAR-TH. 1531, CONFIRMED A POSTIIVE MARGIN OF SAFETY FOR ALL
SROKEN. | ... . .0u0 END EFFECIOR PARTS AND GEARS. THE MARGIN OF SAFETY FOR
€2) CABLES SNAGEGED ULTIMATE STRENGIN H{UTS) INCORPORATES A FACTOR OF SAFETY OF
5;:(50 FROM PAYLOAD . 1.4 AGAINST LIMIT LOAD, AS SPECIFIED IN SPAR-SG. 302.
(3) BEARING REDUNDAKT PATNS A NEGATIVE MARGIW DOES WO NECESSARILY INPLY BREAKAGE OF THE
{SPHERICAL) REMAIN ING PARD, RATHER 1T INDICATES TWAT A LINITING SIRESS LEVEL,
SEIZURE. AT ESTABLISHED BY THE FACTOR OF SAFETY,} HAS BEEN EXCEEOED.

THE MARGIN OF SAFEIY FOR YIELD STRENGTH S(YIELD) EMPLOYS A
FACTOR OF SAFETY OF 1.0 AGAINMST LIMIY LOAD, AS SPECIFIED [N
SPAR-5G.392. 1ABLE 14 LISTS MARGINS OF SATETY FOR SRMS
STRUCTURAL COMPONENTS.

A FATIGUE AMALYSIS WHICH SHOUS INDIFINITE LIFE WAS BEEN

PERFORMED ON THE GEARS AND MECHANICAL FASTENERS AND A FRACTURE
ANALYSIS WHICH SHOWS LIVES GREATER THAM 424 M{SSIONS HAS BEEN
DEMONSTRATED ON STRUCTURAL COMPONENTS WITHIN THE END EFFECTOR.

MO XINKED CABLES ARE EXPECTED DUE TO NORMAL USAGE. THIS IS
CONFIRHED BY GROUMD TEST AND FLOWN UNETS.

THE GREASE LUBRICAMI LSED 1S BRAYCOTE 401 {FORMERLY 3L-38RP)
WHICH HAS A PERFLUORINATED POLYETHER O1L BASE WHICH (S VERY
STABLE UNDER VACUUM EWVIRONMENT.

THE GREASE 1S APPLIEO TN PRECISE QUANTITY 1D EACH SEARING.
VHE SPHERICAL BEARINGS IN THE CABLE ENDS ARE WET LUBRICATED
WITH BRAYCOIE GREASE CONTAINED WITHIN A GREASE CHANNEL ON THE

BEARING OUTER RACE. TNIS RESERVOIR EMSURES A SUPPLY OF
LUBRECANT 10 THE BEARING SURFACES DURING OPERATION.
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PROJECT

2

CRITICAL ITEMB LIBT : SRMS SYSTEM: n:cninlcnl. ARM_SUBSYSTEM
- R - A . . - . ASS'Y Nm ASS*Y P/N: SHEET:
[ FRTTUNE WOE | FRTUOME EFFECT | WOIM 7 FURC.
REF. REV. orauinG nér, AND o 171 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE EHD ITEM CRITICALITY
S0 0 E/E SHARE MODE : MAY FAIL TO ACCEPTANCE TESTS .
CADLES CABLES FANL caPTURE. | 0 eeeeeeeeeeeeln
- P 10 RETURN 10 GRAPPLE MAY THE €E ASSEMBLY IS TESTED TO THE FOLLOMING ACCEPTANCE
51140016124 SEATING. .;.uar. DURENG ENVIROMHENTS:
ATLOAD
'(:ﬁs;gt'n RELEASE. O VIGRATION: LEVEL AND DURATION - REFEREMCE TABLE 7
SPRING MORST CASE O THERMAL VACLAM: +T0 DEGREES C 10 -25 DEGREES C (1 1/2
SRONEM., | -ee-ei-e-- CYCLES) 1 X 10%*5 ToRR
(2) CABLES SNACGED
KENKED FROM PAYLOAD . THE EE ASSEMALY 1S FURTHER TESTED IN THE I THE RMS SYSTEW
USE. TEST (TPS18 RHS STROWGBACK AND TPS52 FLAT FLOOR TESTS) WHICH
(3) BEARING REDUNDANT PATHS VERIFIES THE ABSENCE OF THE FAILURE MODE.
“{SPHERICAL) mmnum
SEIZURE. ;; ----------- QUAL IFICATION TESTS
, -------------------

THE €E ASSEMBLY OUALIFICATION TESTING COMSISTED OF THE
FOLLOUING ENVIRONMENTS:

' .
O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 7

O SHOCK: :  20G711 WS - 3 AXES (6 DIRECTIONS)
O THERMAL VACLAM: +B1 DEGREES C 10 -36 DEGREES C (6 CYCLES)
1 % 10°%4 TOARN

O WMIDITY: 95X RH (65 DEGREES C MAINTAINED FOR & HRS)
(65 DEGREES C VO 30 DEGREES C IN 16 HRS)
10 CYCLES 24D HRS.

0 EMC: MIL-STD-461A AS MCOIFIED BY SL-E-0002 (1€SV
CE0N, CEO3, €SOV, CS02, CSO06, REO2 (N/8))

O STRUCTURAL STTFFNESS AND LOAD TEST

FLIGHT CHECKOUY

PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987

-
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CRITICAL ITEMS LIBT

PROJECT: SRMS

ASS'Y MOMENCLATLRIE: EWD EFFECTOR

SYSTEN:

EECIMHECM. ARM SUBSYSTEM
ASS'Y P/N: SHEET: 3

fEV, oraving née. AND oN 171 RATIONALE FOR ACCEPTANCE
DESIGNAT ION CAUSE END ITEM CRETIEALITY
0 €/E SNARE MODE : MAY FAIL TO OA/INSPECT IONS
. CABLES CASLES FAIL caPruRE. | -eeeeseeseln
P/ 10 AETURN 10 | GRAPPLE MAY
5114001612 4 SEATING. SHAG DURING SHARE CABLES ARE MAMUFACTURED TO SPAR DRAWINGS AND
PAYLOAD SPECIFICATIONS BY A SPAR APPROVED SUPPLIER. INSPECTIONS
CAUSE(S): RELEASE. ARE PERFORMED 1O VERIFY THAT EACH NANUFACTURING, ASSEMBLY AND
(1) RETURM TEST OPERTION IS SATISFACTORILY COMPLEFED. SPAR/GOVERNNEN]
SPRING VORST CASE SOURCE INSPECTION IS INVOKED ON THE PAOCURENERT OF ALL SNARE
BAOKEN. | ce---- D CABLES.,
(2) CABLES SHAGGED
KINKED FROM PAYLOAD. RECEIVING INSPECTION VERIFIES THAT THE HARDVARE RECEIVED IS AS
USE. EDENT{FIED IN THE PROCURENENT DOCUMENTS, THAT NO DAMAGE HAS
<3y sEARING REDUNDANT PATHS OCCURRED DURING SHIPMENT, AND THAT APPROPRIATE DATA MAS BEEN
(SPHERICAL) REMAINTNG RECEIVED WHICH PROVIDES ADEQUATE TYACEABILITY INFORNATION AND
SEQZURE. | c---eeeceeeens IDENTIFIES ACCEPTABLE PARTS,

-

PARTS ARE INSPECTED THROUGHOUY MANUFACTURE AND ASSEMBLY AS
APPROPRIATE 10 THE MANUSACIURING STAGE CONPLETED. THMESE
INSPECTIONS INCLUDE,

SEARINGS RECEIVE DIMENSIOMAL INSPECTION AY THE SUPPLIER
AND VERIFICATION BY SPAR RECEIVING INSPECTION.
PRE-ASSEMBLY INSPECTION VEREFIES CIRCULARITY OF BALL
TRACKS AND INKER/OUIER RACE DIANETERS. AFTER ASSEMBLY
PRIOR TO LUBRECATION, RADEAL CLEARANCE MEASUREMENTS ARE
TAXEN. FOLLOWING I.UO&ICMIOI, RUN- IN/BURNISHING AND
CLEANING OF DRY LUBE BEARINGS  SPECIALIZED BEARING
INSPECTION EQUIPHENT AT SPAR IS USED TO VERIFY QUALITY AND
STICTION LEVELS THROUGH STRIP CHART RECORDING OF TOROUE
TRACES. SEARINGS ARE THEM RETURNED TO THE SUPPLIER fOR
FINAL RADIAL CLEARANCE MEASUREMENTS. GOVERNMENT SOURLE
INSPECTION IS ENVOKED ON ALL BEARING PROCUREMENTS,

SNARE CABLES ARE SUGJECTED TO IWSPECTION WITNESS PROOF LOAD
TESTING TOGETHER WIVH A PRE/POY T£S] DIMENSIONAL INSPECTION OF
THE CRABLE AND SWAGED ENDS.

THE SPRING RETURN MECHANISH IS INSPECTED AND MANUALLY OPERATED
18 ACCORDANCE WITH THE REQUIREMENTS OF SPAR-TM, 1857 10 VERIFY
CORRECT OPERAVION OF NECHANISH. AFTER INTEGRATION TO THE END
EFFECTOR ASSEMBLY, PRIOR TO ACCEPTANCE VESTING THE MECHANISH
1S FUNCTIOMALLY TESIED 10 THE REQUIREMENTS OF SPAR-TH. 1727,

PRIOR INTEGRATION OF SHARE CABLES TO END EFFECTOR ASSY. CABLE
ARE INSPECTED TO DRAWING REQUIREMENTS 10 VERI1FY CAGLES
LENGTHS, ANGLE POSITION OF SUAGED EMD, WORKMANSHIP,
CLEAMLINESS EIC.

AFTER INTEGRATION OF CABLES TO END EFFECIOR ASSEMBLY THEY
ARE SUBJECTED 10 OPERATIONAL TESTING IN ACCORDANCE WITH
SPAR-TM165T TO VERIFY CABLE OPERATION.

PRE-ACCEPTANCE TEST INSPECFION, WHICH INCLADES AN AUBIT OF
LOWVER TIER INSPECTION COMPLET{ON, AS BUILT COMFIGURATION
VER‘HCMIOII 10 AS DESIGN EIC., (MANDATORY INSPECTION POINT).

A TEST READINESS REVIEW (TRRY WHICH INCIUDES VERIFICATION OF
TEST PERSOMNEL, 1EST DOCUMENES, TEST EQUIPMENT CALIGRATION/
VALIDATION STATUS AND HARNARE CONFIGURATION 1S CONVENED BY




CRITICAL ITEMB LIST PROJECT: SRMS SYSTEN: IIIEH!H!CM. ARM_SUBSYSTEM

———— e ASS'Y NOMERCCATORE: END EFTECTOR ASS'Y PN BEYRT0 SHEET:
[ TREX WARE. UTY, ¥ | FAILIME WOOE | FATUORE EFFECT | HOWR 7 FINC.
REF. REV. oravlug afs. AND o tn RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END ITEN CRITICALITY
3750 0 E/E SNARE MODE : MAY FAIL TO QUALITY ASSURANCE IN CONJUNCTION WITH ENGIMEERING,
. CABLES CABLES FAIL CAPTURE . RELTABILITY, COMFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
P/ 10 RETURN TO GRAPPLE MAY AND THE GOVENMEMT NEPRESEMTATIVE, PTOR TO THE START OF ANY
SH14001812-1 SEAVING. 's’::{:oggulnn FORMAL TESTING (ACCEPTANCE OR QUALEFICATIONY.
CAUSE(S): RELEASE . ACCEPTANCE TESTING {(ATP) INCLUDES, AMBIENT, VISRATION
(1) RETUAN AND THERMAL-VAC TESTING, (SPAR/GOVERNMENT REP. - MAMDATORY
SPRING WORST CASE INSPECTION POINT)
BROKEN, | -----.--e
(2) CABLES SWAGGED SANS SYSTEMS INTEGRATION. THE INTEGRATION OF MECHANICAL ARM
KINKED FROM PATLOAD. SUBASSENBLIES AND THE FLIGHT CABIN EQUIPMENT TO FORM THE SANS.
USE. INSPECTIONS ARE PERFORMED AT EACH PHASE OF IMTEGRATION WHICH
(3) DEARING REDUNDANT PATHS INCLUDES GROUNDING CHECKS, THRU WIRINMG CHECKS, VIRING ROUTING,
(SPHERICAL) REMAINING INTERFACE CONMECTORS FOR BENT DR PUSH BACK CONTACTS ENC.
SETIURE. PR
/A SANS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
:g:t':;mutf TEST. (SPAR/GOVERNMEN] REP. - MANDATORY [NSPECTION
!
]
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a
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CRITICAL ITEMS LIST

TR
REF,

REV.

praving afr.
DESIGNATION

PROJECT: SRMS

ASS*Y

[ FRTCONE WODE |
AND

CAUSE

NCL :

SYSTEM: lﬁtglllﬂ* ARM_SLMASYSTEM
ASS'Y pAH: SHEET:

[ FATUURE EFFECT ]
oN

o

E/E SHARE
CABLES

P/N
51140015121

MODE ¢

CABLES FAIL
10 AETURN 1O
SEATING.

CAUSE(S):
1) RETURN
SPRING

OROKEN.
(2) CABLES
KINKED FROM

USE.

(3) BEARING
(SPHERICAL)
SEIZURE.

KAY FAIL TO
CAPTURE .
GRAPPLE MAY
SNAG DURING
PAYLOAD
RELEASE .

WORST CASE

..........

SNAGGED
PAYLOAD .

REDUWDANT PATHS
REMATNING

in
CRITICALITY

PREPARED BY: MWIWG

SUPERCEDING DATE: 1)

SEP_BS

APPROVED aY:

RATIONALE FOR ACCEPTANCE

THE FOLLOWING FAILURE ANALYSIS REPORT(S) ARE RELEVANI:

FAR 1004:
S/ 20t aam M

DESCRIPY ION

KINKED CABLE. DID NOT REVURN T0 GROOVE CAUSED BY GRAPPLING
tArce coutalueo LOAD AT GREATER THAN PAESCRIBED AMGLE

CORRECTIVE ACTION ' '

REPLACEO CAPLE. MODIFIED TEST PROCEDURE .

FAR 233%:
S/N 301 AauG 82

DESCRIPTION

SNARE CABLE OUTSIDE OF GROOVE, ACCEPTABLE
CORRECTIVE ACTION

FAR 2354 :
S/N 201 aPR 83

DESCRIPTEON

SNAAE CABLE DID NOT RETUAN TO GROGVE, DUE TO INSUFFICIENT ORI
LUBE ON SPHERICAL BRG.

CORRECTIVE ACTION

ECH
SH140C1844-1-01, 02
F1609-1-05, p1si2-1
CI776-1-02 CHANGED 10 WET LUBRICANT.

FAR 5017:
S/N 201 DEC BO

DESCRIPTION

SMARE CABLE FAILED TO RETURN D GROOVE DUE 10 INSUFFICIENT ROD
END FREE PLAY, DESIGN ERROR

ECH $4140-2065

FAR B4
S/N_202

RMS/MECH -
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CRITICAL ITEMB LIST

PROJECT: SRMS

SYSVEN: MECHANICAL ARM SUBSYSIEM
e e L ASS 'Y NOMENCLATORE: EWD EYFECTOR HHE S i L T
—FRYCONE WOOE | FATCURE EFFECT ] ;
AEF. aev. | onaving aér. AND on 1”1 M
DESIGNATION CAUSE END ITEN CRITICALITY TIOMALE FOR ACCEPTANCE
3750 o €/€ SMARE WODE ; WY RAILI®O | T TTTTTmTSTmmSmmSssemmmosooosomoosoomoooones
CABLES CABLES FAIL CAPTURE DESCRIPTION
"1 $hoorsnz-1 e 10 1 Gaebomme | swame came
) "G, I SHARE CABLES NOT RETUR
SWAG DU Share Cant TURN 70 GROOVE, SUSPECTED BREAKDOMM OF ORY
CAUSE(S): RELEASE .
(1) RETURN CORRECTIVE ACTION
SPAING wORST CASE | —eemeoeio.iiill
OROKEN. | c-rreeee-- HOME
(2) CABLES SHAGGED
5;:::0 FROM PAYLOAD,
(33 BEARING REDUNDANT PATHS
(SPHERICAL) REMAINING
SEIZUME. | co-erereieeeen-
N/A
'
I
H
%
#
L ]
a
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CRITICAL ITEM8 LIST

PROJECT: SRMS

SYSTEN: IIECH!IIICM. ARN_SUBSYSTEM
ASS'Y P/N: SHEET:

— FRER —mrmmz——mrmrmm—‘rmm
REF. REV, oraving nér. AND o 11 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END ITEM CRITICALITY
3750 Q E/E SNARE MODE : MAY FAIL 10 OPERATIONAL EFFECTS
CABLES CABLES FAIL CAPTURE. s | e
P/ 10 RETURN 1O GRAPPLE MAY
5114001612-1 SEATING. SWAG DURING UHER CAPTURE COMMANDED, THE GRAPPLE FINTUME MAY NOT BE SNARED.
: PAYLOAD IF OPERATOR THEN COMMANDS RELEASE, THE GRAPPLE PIN WiLL BE
f?‘;'sﬁ?ﬂu RELEASE. SWAGGED BETUEEN THE SMARE CABLE AND TME CARRIAGE.
SPRING WORST CASE CREM ACTION
llﬂliﬁ. .....................
€2) CABLES SNAGGED
x;:rm FroN PAYLOAD, CLOSE THE SNARES AMD MANEUNVER THE ARM AMAY FAOM THE PAYLOAD.
(3} REARING REDUNDANT PATHS CREM TRAINING
(SPHERICAL ) REMATMENG | .ol
SEIZURE. | -----eieonal.. NOME
/A !

HISSION COIISIIIIIHI

LTL)

PERFORM MANUAL SNARE CLOSE THEN OPEN. :
INSPECT TO ENSURE SNARE CABLES ARE SEATED CORRECTLY 1M
GROOVES.

OMRSD OFFLINE INSTALLATION

PERFORM MANUAL SWARE CLOSE THEW OPEN.
INSPECT TO EMSURE SMARE CABLES ARE SEATED CORRECILY IN
GROOVES.

*w
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